S1. Positive matrix factorization analysis of organic aerosol measured using an Aerodyne Aerosol Mass Spectrometer
We performed the positive matrix factorization (PMF) analyses of the temporal variations of mass spectra (MS) of organic aerosol (OA) derived from Aerodyne AMS (Lanz et al., 2007; Ulbrich et al., 2009 Zhang et al., 2005) , was found in daytime in the summer of 2004 (Takegawa et al., 2006; Kondo et al., 2008) . We conducted, for the consistency to such previous studies, the extraction of two factors based on the PMF and comparison between PMF-derived OOA and O 3 . In this study, factors were extracted using the PMF analysis software (PMF Evaluation Tool, PET; Ulbrich et al., 2009 ) with an FPEAK value of 0 for both years. We compared mass concentrations of CPCA-based OOA (Kondo et al., 2008) with PMF-based OOA (this study) in the summer of 2004 (Fig S1) . It is found that they are almost same and compatible. We therefore used the PMF method to derive OOA from MS data in this study. During both observations periods, the enhancements of the contribution of OOA to OA were observed when mass concentrations of OA increased. As discussed in the section "SOA formation processes in terms of the relationship with O 3 ", enhancements of OOA were generally associated with increases in O 3 . This suggests the secondary formation of OOA through the photochemical reactions in the daytime. The capability to use OOA as a proxy of SOA in the TMA has been validated by Kondo et al. (2007) . biomass burning (BB) on OA using the signals at m/z 44 and 60 (m44 and m60, respectively) derived from the OA mass spectra (Fig S4) . Their study suggests that ambient and laboratory-generated BB-OA have different mass spectra to those of non-BB-OA (representing urban and biogenic OA), and the combination of f44 and m60/total (f60) for BB-OA falls within the triangular region in the diagram. The sets of f44 and f60 observed in the TMA during the high F 14 C TC period (see the text for details) were overlaid on the diagram (Fig S4) . These data points are out of the triangular region and correspond to the f44 -f60 combination of urban/biogenic OA, indicating that such the enhancement of modern carbon contributions in summer was likely caused by the formation of biogenic SOA. 
